Melittin inhibits epidermal growth factor-induced protein tyrosine phosphorylation: comparison with phorbol myristate acetate and calcium ionophore A23187.
In HER14 cells, epidermal growth factor (EGF) induces tyrosine phosphorylation of several proteins, including its own receptor. The bee venom peptide, melittin, impaired EGF-dependent protein tyrosine phosphorylation in a calcium-dependent manner. The melittin effect was similarly reproduced by calcium ionophore A23187. The effect of melittin and calcium ionophore A23187 on EGF-dependent protein tyrosine phosphorylation was abolished by treatment of cells with the calcium chelator EGTA. Phorbol-myristate acetate (PMA) inhibited EGF-dependent protein tyrosine phosphorylation, and when compared to melittin or calcium ionophore A23187, only PMA potentiated the EGF-induced tyrosine phosphorylation of two proteins immunologically related to mitogen activated protein (MAP) kinases of 40 kDa and 44 kDa molecular mass. Unlike PMA, the effect of melittin and calcium ionophore A23187 on inhibition of EGF-dependent protein tyrosine phosphorylation was lost neither in protein kinase C-depleted cells nor in cells treated with the protein tyrosine phosphatase inhibitors NaF and Na3VO4. Melittin inhibited high affinity binding of EGF to its receptor in intact cells, but this effect was not prevented by EGTA. It is concluded that melittin and calcium ionophore A23187 differ from PMA in their inhibition of EGF-dependent protein tyrosine phosphorylation in vivo, by acting via a Ca(2+)-dependent pathway, that is independent of protein kinase C, protein tyrosine phosphatase activity and high affinity binding of EGF to its receptor.